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PREFACE 



This handbook is intended for use by students of the 
Russian Aural Comprehension Course as a home study and 
reference text. It is designed to introduce the student 
to radio procedures at the most basic level. This supple- 
mental technical material is general in nature in keeping 
with this phase of language training (13th - 19th week). 

The student will be given a reading assignment from 
the Radio Procedures Handbook which will introduce various 
aspects of radio procedures. This material will be further 
developed in the daily Radio Communications Exercise. The 
RCE will be transcribed or hand-copied as required during 
the RCE laboratory hour. 
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RADIO EQUIPMENT 



Radio Equipment ( paflHoaniiapaiypa ) Each radio station 
( paflHOciaHijHH ) is equipped with one or more radio sets 
( paflHoaimapaT , paflnocTa,Hu;Hfl ). (See Figure 1). 
A radio set consists basically of a transmitter ,( nepeflaT^HK) , 
receiver ( npne*MHMK ) , power supply ( 6jiok riHTaHHfl ), and 
antenna system ( ameHHoe ycTpoficTBO ) and some means of 
inputting and outputting the transmitted information such as 
a microphone and headphones. (See Figure 2 ). 




ITPMEMO IIEPliU ATM HK 

RADIO SET 
TRANSCEIVER 

Figure 1 
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nepeaamMK npweMHMK 
BLOCK DIAGRAM OF BASIC RADIO SET 



Figure 2 



When the transmitter and receiver are assembled as one 
unit this is commonly referred to as a "transceiver" 
( npneMonepeflaT^HK hjih npHeMo-nepeflaTo^Han paflnocT arnica ). 
Military operations require mobile radio stations. Depend- 
ing on communications requirements and terrain considerations, 
mobile radio stations may vary in size from radios small 
enough to be backpacked to relatively sophisticated equipment 
mounted in large vans. (See Figures 3-6,27-29 ) These , 
vans are called communications vans ( annapaTHaa ManiHHa cbhsm) 
(See Figures 30 & 31). Radio sets permanently installed in 
aircraft, vehicles and on board ships are referred to as on- 
board or vehicular, aircraft t/ etc. (as the case may be) 
radio sets^ SopTOBaa paflnoc-TaHima ) 
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ITPMEMO ITEPEB, ATM MK 
RECEIVER-TRANSMITTER RADIO 

Figure 6 
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RADIO COMMUNICATIONS 



Radio Communication ( paflH0CBH3L ) _ Radio communication is 
that type of communication during which messages are trans- 
mitted from one point to another by means of electromagnetic 
energy. Radio communication may be subdivided into the 
following categories: radio telephone and radio telegraph. 

During radio telephone communication , transmission of mess- 
ages is conducted by voice. 



During radiotelegraph communicat ion , messages are transmitted 
by special symbols (codes) with the aid of a telegraph key 
or printing equipment. 




VOICE 



TELETYPEWRITER 



TELEGRAPH KEY 



Signal Operation Instructions ( pa^HOflaHHHe ) - Signal 
Operation Instructions (SOI) are issued to radiost ations for 
technical control and coordination of radio communicat ion* 
Signal Operation Instructions include the following informa- 
tion: 

Frequencies (qacTOTn) 
Call signs ( iioshbhlig ) 

Azimuths to correspondents (asHMyTH Ha KoppeciiOH#eHTOB ) 

Radio authenticators (paflHonapoJin) 

Keys to the procedural table (kjho^h k neperosopHofi 

TadJiHu;e) 



Instructions on radio station operating procedures 
(yKasaHHe o nopn^Ke paSoTH paflHocTaHu.mi) 



The SOI are issued to the radio station by receipt # or are 
written ,in the radio station log ( annapaTHhiK acypHaji 
paflMOCfaHD[HH ) . The SOI may be written on the front panel 
of portable radio sets. Signal Operation Instructions are 
issued for a definite period of use, upon expiration of 
which, they are withdrawn and new SOI issued. 
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Organization of Radio Communication - The two basic methods 
of organizing radio communications are the radio link and 
the radio net. 

Radio link ( paflHOHanpaBJieHHe ) - A radio link is that 
method ot organizing radio communication between two 
radio stations using signal operating instructions 
assigned to that link . 




P/H No 1/ 
f=38500 Krq 



•Ka3 6eK" "IlaMHp" 



The radio station of the senior commander is the 
control ( station. The control station ( rJiaBHaa 
paflHocTaHDjHH ) monitors the observance of communica- 
tions discipline by correspondents and all orders 
(instructions) of the control station must be carried 
out immediately. 

Radio net ( paflHOceTB ) - A radio net is that method 
of organizing radio communication between three or 
more radio stations using signal operating instructions 
assigned to this net. 




"OpeJi" "Cokoji" "JleHa" "fly6" "KneH" 



Net operating procedures are established by the control 
station. As a rule transmission and reception are 
conducted in turn between a pair of radio stations 
while the remaining stations of the net are on standby. 
In a radio net the simultaneous transmission of 
collective messages to a large number of correspondents 
is possible. 
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Callsigns (nosHBHHe ) - Callsigns are used primarily for 
establishing and maintaining communications. They consist 
of any combination of characters or pronounceable words that 
identify a communication facility, a command, an authority, 
or a unit. Periodic changing of callsigns provides communi- 
cation security for a brief period. 

Callsigns that consist of four characters, such as KBMH 
or Jljffln , are authorized for radiotelegraph (including 
radioteletypewriter), and may be used for voice operation 
on some equipment. 

Voice callsigns that .consist of words or numbers, such as 
OKHO , KPACHHH , BOJITA, 328, 45-hh are authorized 

for radio telephone operators. 

Radio authenticators ( paflHonapo jih ) - Radio authenticators 
are a security measure designed to protect a communications 
system against fraudulent transmissions. There are many 
circumstances in which authentication must be used, depend- 
ing upon the needs or desires of each command. Authentica- 
tion tables are contained in the SOI. 

The authentication procedure consists of a challenge (HAPOJIB) 
and reply ( 0T3HB ) . The station requesting authentication 
gives the challenge in the form of a number or letter and 
the challenged station gives the appropriate reply from the 
authentication table. 



Radio T raffic ( paflnoooMeH hjih "Harpy3Ka") - Radio traffic 
is the transmission and reception of messages (information) 
between radio stations. Radio traffic is generally divided 
into two categories; operational ( onepaTHBHHH ) and 
service ( cJiyace'6HHH ). 

Operational traffic includes the transmission and reception 
of radio messages, short signals, commands, and conversa- 
tions between officials. 

Service traffic is conducted by radio operators for the 
purpose of establishing radio communication, adjusting or 
tuning radio channels, and clearing up various questions 
connected with the transmission and reception of operational 
traffic. 
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Transcription - Transcription is the writing or converting 
into written form of spoken material. This is most commonly 
done in Russian using the Cyrillic script (Russian alphabet) 
and following certain format procedures. The resulting 
formated document with text is called a transcript. 



Transliteration - For certain technical reasons it may be 
necessary to convert the letters of the Russian alphabet 
into letters of the English alphabet or other symbols. This 
is called transliteration. A transcript may be wholly or 
partially transliterated. 

There are two transliteration systems now in use: 

1. The nominal system which equates letters in the 
Russian alphabet to one or a combination of letters in 
the English alphabet based on similarity in pronouncia- 
tion or symbols. 

2. The technical system which equates letters of the 
Russian alphabet to one letter in the English alphabet 
or symbol (punctuation mark) based on an arbitrary 
system. 

These systems may not be mixed when transliterating. Note 
that certain letters/characters occur in both systems but 
that they equate to a different Russian letter. Also note 
that in the nominal system where letter combinations are 
used, only the first letter of the combination is capital- 
ized, the following letters being lower case. This is done 
in order to avoid confusion by setting apart this combina- 
tion as equating to only one letter of the Russian alphabet. 

Handcopy - In most situations speed is essential in provid- 
ing a written copy of spoken material. This written copy 
often takes the form of handcopy. Handcopy contains the 
essential information of a spoken exchange recorded by 
using standard abbreviations and other notation. 
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Pronunc iation of Letters and Numerals - To avoid confusion 
and errors during voice transmissions, special procedures 
have been developed for pronouncing letters and numerals. 
These special procedures are the phonetic alphabet and 
numerical nouns. 

The phonetic alphabet is used by the operator to spell 
difficult words and thereby prevent misunderstanding on the 
part of the receiving operator. The words of the phonetic 
alphabet, which is. a word alphabet and not a code, are 
pronounced as shown in Charts 1 & 2 Appendix D. There are 
two systems of phonetic alphabets now in use. Chart 1 
shows the system used by all branches of the Armed Forces 
with the exception of the Navy. It is based on Russian 
proper names. Chart 2 shows the system used by the Navy. 
It is based on the old Slavonic alphabet. 

The phonetic alphabet is also used for the transmission of 
encrypted messages. For example, the cipher group AHOXH 
is spoken "AHHa, HHKOJiaft, Ojib-ra, XapmoH, HBaH" . 

You should already be familiar with numerical nouns. They 
are used quite extensively in radio communication when 
giving readability indications, tuning counts, when trans- 
mitting call signs or number groups in which there is a 
series of the same digit, and when readability is poor. 
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ESTABL I SH I NG RAD I OTELEPHONE COMMUN I CAT IONS 



Callsign The Russian word for callsign is II03HBHOH , which 
is an adjectival noun. A callsign is used to designate a 
specific radio station, which may be an aircraft, a. ship, or 
a. mobile or permanent ground station. In Soviet radio comm- 
unications, a callsign may be one of the following: 

a. A noun. Examples: Okho, Codana, CojiHije 

b. An adjective. Examples: KpacHbin, CseTJibiK, CeBepHHK 

c. A geographical placenamc. Examples: MocKBa, Bo'jira, 
ypaji (Note that a station using a geographical 
callsign is not necessarily located at that place.) 

d. A number, either ordinal or cardinal. Examples: 
2-ofl, 328, 01, 45-bik, 2211, ere. 

Numbers are also frequently used as suffixes to 
word callsigns. Examples: Co'jiHiie-68, KpacHHii-321 , 
Bojira-1 

Communications Log Communications exchanges between radio 
stations are entered on a communications log, or communica- 
tions record. In your transcription exercises you will use 
a form which looks like this: 



TO FM TEXT 



On this form, the callsign of the station being called is 
entered in the TO column; the callsign of the station which 
is calling is entered in the FM (from) column. All else 
that is said is written in the TEXT column. 



A V) b r e v i a t e d C a 1 1 s i g n s It takes too much time to write out 
word callsigns in the TO and FM columns each time they are 
mentioned, so they are abbreviated by using the first three 
letters of the callsign. For example, Kp&eHHfi would be 
abbreviated to Kpa, COJIHlie to Cojl , etc. Note, however, 
that word callsigns will be encountered from time to time 
as part of the text, and in this case they are written out 
in their entirety. Abbreviations are used only in the TO 
and FM columns. 
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Number callsigns arc transcribed using arabic numerals and 
arc normally not abbreviated. Remember that ordinal number 
callsigns are written using arabic numeral s plus appropriate 
adjectival ending. Examples: 57-oh, 850-hm, 3-hh 

Word callsigns with numerical suffixes are entered in the 
TO and FM columns using the appropriate three-letter # abbrev- 
iation plus the numerical suffix. For example, GiaKau-742 
would be abbreviated as C'ra-742 , IlTHiia-4 as IIth-4 , and 
so on. 



Call. sign Legend Most communications record forms include a 
callsign legem! (marked C/S) at the top of the sheet. 
Normally, all callsigns - including numerical callsigns - 
encountered during a communications exchange are entered in 
the callsign legend. Word callsigns mus t be written out in 
full in the legend, and any abbreviations which were used 
in the TO and FM columns should be entered in the space to 
the right of the appropriate callsign. The legend will then 
show, for example, that the abbreviation Oax stands for the 
callsign Caxap , OdJi for Odjiano , and so on. 

Callsigns which were mentioned in the text but were never 
used in the TO and FM columns are still entered in the 
legend, but should have the notation 'in text only' written 
after them. 

Following is an example of the Communications Log Legend 
showing how callsigns and their abbreviations arc listed: 

: ' • ; ■ 1 

KpacHbin-321 KPA-321 45371* 371 

J30JI MOCKBA MOC 

30Jira-l -CI-1 OPEJI In Text Onl y 





j - . J± 1--IA 

*When abbreviating five- or six-digit callsigns, it is 
permissible to use either the first three or last three 
digits. Both methods are used and are valid. 

Station Call-ups The most common use of callsigns is to 
contact other radio stations. This is typically done by 
one station calling the station or stations with whom he 
desires to communicate, identifying each station, including 
himself, by callsign. For example: 
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"MaTpoc, a 3exem&. KaK ommzTe uenA? HpneM." 

This call-up would be transcribed on the communications log 
as follows: 



TO FM TEXT 



Mai 



Sea 



Kan cjEtiniHTe Meai? EtpHeM. 



NOTE: The word npuSM ("over" in English) should 

theoretically follow each and every transmission. 
However, in practice it is frequently omitted and 
therefore cannot be relied upon as a hard and fast 
rule. 

Repeated Callsigns In any call-up, the call signs may be 
repeated several times, depending on the whim of the radio 
operator. For example, you might hear: 

"62-oli, 62-ofi, 62-om, h 20-fcifi, a 20-hm. OTBBTBi'el" 

This call-up would appear on your communications log as 
follows: 



TO 
62-oS 



FM 
20-HH 



TEXT 



Otbstbts I 







Note that in cases of repeated callsigns there is no need to 
write down the callsign on your communications log more than 
once. 



Dropped Callsigns After the first call or two, the station 
making the call-up may drop his own callsign. For example, 
20-hk' may say: 

"62-ok, KaK noHHJiH? IlpHeM," 

If the dropped callsign can be deduced with a reasonable 
degree of certainty, it should be entered in the appropriate 
column on your communications log. However, all such 
assumed, or implied, callsigns must always be enclosed in 
parentheses . For example, the above transmission would be 
transcribed in the following manner: 



TO FM TEXT 

62-oh ( 20-hh ) KaK iiohhjih? IIpneM. 
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However, if the missing callsign cannot be deduced with a 
reasonable degree of certainty, then a notation of three 
periods ... should be entered in place of the callsign. 
For example, if in the above transmission you were unsure 
as to who was calling, your communications log should look 
like this: 



TO FM 



TEXT 



62-ofi 



KaK noHHJiH? IIpHeM. 



IIpHeM. " 



After a number of exchanges between the same People, 
operators sometimes drop both callsigns. For example, you 
might hear a conversation something like this: 

"Haxeaep, fl Oxothhk. KaK cJiHmHTe MeHfl? IIpHeM." 
"fl tee Hep. Canny, Bac xopoiuo." 
"Bh qT0-HH6yflB HMeeie flJifl Mead? 
"Hex, flJifl sac aauero ae aMeio . " 
"fl Marasna. IIpHeM." 
"fl Mara3HH. OTBe^afi Mac L " 
"qxo xoTKTe? fl IsxeHep," 

When transcribed on your communications log, this conversa- 
tion would look like this: 



TO 


FM 


TEXT 


Haac 


Oxo 


KaK cjiliuihtc MeHfl? npaen. 


(Oxo) 


Has 


< 

C.ibiuiy Bac xopouio . 


(Hhjk) 


(Oxo) 


Bh ^To-aa6ysb HMeeie frttfl MeHa?IIpHeM 


(Oxo) 


(Hay.) 


Hex, flJiH Bac aaqero ae MMeio. 


• • • 


Mar 


HpaeM. 


• • • 


Mar 


OxBe^aa Mae I 


(lar) 


Has 


Hto xoxixe? 



Note that since Marasna does not specify whom he is calling, 
we can make no callsign assumptions for those transmissions. 
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Reduced Call signs Operators usually use full callsigns 
during initial call-ups. Later, however, they may use only 
part of the callsign. For example, EyMara- 24 may ' be shorten- 
ed to either EyMara or to 24 (or 24-bih ). Such reduced 
callsigns are entered in the TO and FM columns as spoken, 
unless the full callsign can be reconstructed with a reason- 
able degree of certainty, in which case the dropped portion 
of the callsign may be entered in parentheses in the same 
manner as with implied callsigns. For example, if you know 
that EyMara-24 and KapaH^aiu-61 are the two stations 
involved and you were to hear the following transmission: 

"EyMara, h 61. Bh cjiHuiHTe MeHH, neT? ripHeM." 
you may transcribe it as follows: 



TO FM TEXT 

EyM-(24^ (Kap)-61 Bh cJiHtnuTe Mens, HeT? flpHeM. 



Of course, if you possessed insufficient data to reconstruct 
the full callsigns with a reasonable degree of accuretcy, no 
assumptions could be made, and the transmission would have 
to be entered on your log exactly as given. For example: 



TO 



FM 



TEXT 



ByM 



61 



Bfcl CJIHUIHTe MeHH, HeT? ripneM. 



Multiple Station Call-ups In the examples given so far, one 
station was calling one other station. A station can also 
call up several stations at the same time. For example: 

"62-ofi, 91-hh, 59-nfi, h 20-hh. IIpHeM." 

20-hh has just called up three stations at one time. When 
transcribing such a multiple call-up, each station called 
should be entered on a separate line, with the calling 
station - and the text - on the last line. The above trans- 
mission would then look like this: 



TO FM TEXT 



62-ofi 






91-hh 






59— bIH 


20-HH 


lip k I'm. 
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Collective Call-ups As seen above, if a station wants to 
talk to only one other station, he makes a single station 
call-up; if he wants to talk to several stations, he makes 
a multiple station call-up; if he wants to talk to all 
stations of a net, he makes an all-station, or collective, 
call-up. The word BceM (to all) may be used for this 
purpose. For example: 

"BceM, BceMi fl 20-hh. HMeio paflHorpaMMy . " 

On your communications log, it should look like this: 

TO FM TEXT 



BceM 



20-hh 



HMeio paflHorpaMMy . 



Note that although the word " BceM " can be used in the 
TO-FM column, it should never be placed in the legend as a 
call sign. 

Alternatively, a specific callsign may be set aside for use 
exclusively as a collective callsign, called in Russian 
D;npKyXJlp Hufi nosHBHoM . When this callsign is used, all 
stations of a net immediately understand that the following 
transmission is intended for all of them. A collective 
callsign is usually indistinguishable in form from other 
callsigns of a net, and therefore normally may only be 
recognized as a collective callsign by context. For example, 
you may hear: 

" 15-hCi5-h8 , 15-Hfi , a HMe'io pa^HorpaMMy fljfa Bcex." 

The repetition of the callsign and the use of the phrase 

fljia Bcex are good indications that 15-hh is a collective 
callsign. 

Even though a callsign may be recognized as a collective, 
it should in all cases be treated as a regular callsign for 
the purposes of transcription. The above transmission 
should then look like this when transcribed: 

TO FM TEXT 

15-hh 20-hh Mmcio paflHorpaMMy flJM Bcex. 



Note also that even though a collective callsign does not 
represent a specific station, it should nonetheless be 
entered in the legend along with all other callsigns. 
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SIGNAL READABILITY AND TUNING 



Readability After initial call-up, the stations usually 
determine the readability of each others 1 radio signals. 
Readability involves both strength and clarity. "To read" 
means to receive and understand* A loud signal that isn't 
clear enough is unreadable, just as a clear signal that 
isn't loud enough is unreadable. The ideal signal is both 
loud and clear. 

Readability checks begin with the question "KaK bh m©hh 
cJiHUiHTe?" or a variation thereof. Responses to this 
question indicate the degree of readability, and may be 
expressed in one of two ways; 

a. By descriptive expressions: 

1. Qjitmy Bac otjth^ho. 

-I read you excellently. 

2. GjiHmy sac xopomo. 
-I read you well. 

3. CjiHmy Bac yflOBJieTBopHTejibHo. 
-I read you satisfactorily. 

4* CjiHiiiy Bac cjia6o , 
—I read you weakly * 

5 . CjiHiny sac iijeoxo . 
-I read you poorly. 

6, Bac He cjniuiy. 

-I do not read you. 

b. By use of a five-point number scale: 

1. GjiKraiy Bac Ha iiflTepKy (or Ha uh.tb ) 

-I ^read you five-by-five (excellently). 

2. QjiHtny sac Ha ^eTBepny (or na qeinpe) 
—I read you four-by— five (well). 

3. Cjiiimy Bac na Tpofiny (or Ha TpH ) 
-I ^read you three-by-five (satisfactorily). 

4* CjiHniy Bac Ha flBOHKy (or Ha flBa ) 

-I read you two-by-five (weakly 
5. CjiHiny sac Ha eflHHimy {or Ha opH ) 
-I read you one-by-five (poorly). 

Note: The expressions 5-by-5, 4-by-5,etc. are usually 
shortened to simply 5-by, 4-by, etc. in US radio 
terminology. 
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Tuning If the readability is poor the radio operators will 
try to improve it. One of the | operators may ask the other 
to give a tuning count ( HacTpofiKa ). A HacTpdfiica is 
simply a counting procedure, usually from one to five and 
back again (1-2-3-4-5, 5-4-3-2-1) or one to ten and back 
again (1-2-3-4-5-6-7-8-9-10, 10-9-8-7-6-5-4-3-2-1) .However , 
the form of a tuning count may vary considerably, depending 
upon the whim of the individual radio operator. The one-to- 
five count and the one-to-ten count may be referred to as 
a short count and a long count, respectively. In Russian, 
the long count may be referred to as a fljiHTeJibHaa or 
npoflOJiKHTeJibHan HacTpoHKa . Also remember that Russians 
when counting almost always use the word pa3 in place of 
the number opH , as for example: " pa3-flBa-TpH. . . " 

The purpose of a tuning count is to provide the operator at 
the other radio station with a continuous stream of sound so 
that he may tune in his receiver to the exact frequency for 
optimum readability. 

Due to the stereotyped nature of tuning counts, it is a 
waste of time to transcribe them verbatim on your communica- 
tions log. They are usually abbreviated to 1-5-1 or 1-10-1, 
or a similar form. Such abbreviations should, however, be 
enclosed in parentheses in your transcript. For example, if 
you hear the following transmission: 

"MocKBa, h BoJira. ( flara nacTpoHKv. Pa3-flBa-ipn-qeTHpe- 
nHTfc-iiiecTb-ceMb-BoceMB-fleBHTb-fleciiTb , .qecHTb-fleBHTb- 
BoceMb-ceMb-raecTb-nHTb-qeTHpe-TpH-flBa-oflHH. KaK 

ceHqac cjibiHinTe? 
you would transcribe it as follows: 

TO FM TEXT 



iiOJI 



flaio nacTpoHKy. (1-10-1) .Kai< eeftqac cnbiiiiHTe?! 
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POWER SOURCES 



Radio equipment requires electric power. This power may 
come from a variety of sources, such as power lines, dry 
batteries, storage batteries, engine-driven generators, and 
rectifiers. Each type has certain advantages and certain 
limitations. 

Power lines ( jihiihz ajieKTponepefla^H hjm n.HTaioiu,aH ceib ) 
Various values of alternating current (AC) ( nepeMeKHbiM tok) 
and direct current (DC) ( uocTOHHHbiH tok ) voltages can be 
obtained from power lines and used as primary power sources. 
Usually, power lines are available only in well developed 
areas, i.e. close to cities or towns. In rural areas or 
wilderness areas, radio stations are forced to rely on some 
portable source of electric power. Because of the wide 
variation in commercial power in various parts of the world, 
and because of the special power requirements of certain 
types of communication equipment, it is frequently necessary 
to make changes in the available power by means of various 
types of power converters. 



Bat t cries Batteries can be used instead of powerlines or 
generators, especially in movile operations. 

Dry Batteries ( cyxaa gaTapefl ) Dry batteries are especial- 
Ty adapt ed Tor use where small amounts of power are needed 
and portability is required. Normally they are used to 
supply power for field telephones, portable radio trans- 
mitters and receivers and other portable equipment. They 
are produced in various sizes and shapes, and in several 
capacities and voltages, to accommodate this wide range of 
uses. 

Storage Batteries ( aKKyiviyjiaTop hjih aKKVMyjiHTopHa.fi SaTapen) 
Storage batteries provide a compact source of DC for opera- 
tion of transportable (tactical) telephone exchanges and 
various radio transmitters and receivers. They are also 
used in vehicular ignition systems. Storage batteries must 
be recharged periodically by connecting them to an external 
power source, such as a generator or to the power lines, 
via a charging device. Storage batteries arc usually much 
larger and heavier than dry batteries. 
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Engine^Driven Generators ( flBHraTenB - reHepaiop ) 
Generators are used to produce electricity when power lines 
are not available, or as a backup in case power lines are 
knocked out. Most generators are driven by a diesel or gas 
engine. Generators may provide either AC or DC o* Ijoth tfnd 
can be adjusted within limits to produce the proper amount 
of current at the correct voltage. 



Power supply ( 6jiok HHiaHHii ) Each radio set and radio 
station has as an integral part a power supply. This 
power supply basically consists of an interface or converter 
for one of the power sources mentioned above* The potoer 
supply converts the external source to values *>f Voltage 
and current needed by the various internal components' of 
the communications equipment. 
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ANTENNAS 

Some form of antenna is necessary for radio transmitters and 
receivers to operate properly (see Figure 7 ). An antenna 
can both transmit and receive radio frequency energy. Some 
radio equipment uses both a transmitting and a receiving 
antenna, while most equipment uses one antenna for both 
functions. The function of a transmitting antenna is to 
convert the output power delivered by a radio transmitter 
into an electromagnetic field that is radiated through 
space. The receiving antenna makes the energy conversion in 
the opposite direction. For maximum efficiency, an antenna 
must be cut to the proper length, properly polarized and 
oriented. 




TYPES OF TRANSMITTING ANTENNAS 
Figure 7 
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SaSi, ; X t/ fr ,t the an tenna^adjo^ 

££S -wlv Sa "ngth is caiculated ^ determin- 
ing the wave length of a given frequency and dividing it by 
four. 



Polarization ( no^pHsa^H > Radio waves can be either 
vertically o r horizontally polarized. A vertical antenna 
transmits or receives vertically polarized waves. If the 
transmits 01 i^ci „~-+ira\ the receiving antenna 

transmitting antenna is vertical, th e rece iving transmitted 
should also be vertical. Similarly, raaio w * 
bv a horizontal antenna can be received most clearly it tne 
deceiving antenna is also horizontal (see Figures 8 &9). 




CORNER REFLECTOR ANTENNA 
Figure 8 
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REFLECTOR 



SINGLE YAGI ARRAY POLARIZED HORIZONTALLY 



ANTENNA BOOMS 




DIRECTION OF 
\_, TRANSMISSION OR 
DECEPTION 



B 



STACKED YAGI ARRAYS POLARIZED VERTICALLY 



YAGI ANTENNAS 
Figure 9 
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Directional and omnidirectional antennas ( HanpaBjieHHbie h 

HeHanpaBJieHHHe aHTeHHH )A11 antennas are either direction- 
al or omnidirectional. Directional antennas respond well 
only in one or two directions, off the front or back (see 
Figures 10 & 11). 




DIRECTIONAL ANTENNA 
Figure 10 




HAITPABJIEHHAH AHTEHHA 

DIRECTIONAL ANTENNA 
Figure 11 
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Omnidirectional antennas respond equally well in all direc- 
tions (see Figures 12 & 13). Generally, horizontal antennas 
will be directional and vertical antennas will be omni- 
directional, unless modified. When using directional 
antennas for transmitting and receiving, the antennas must 
be properly oriented towards each other (see Figure 13). 




OMNIDIRECTIONAL ANTENNA 
Figure 12 











bp piPBSfmrtiiMnnRQtncn ran 


um iiw i.tT»^*ggf yii?ir!{^n?T'j;wjT 



OMNI- DIRECTIONAL 

HEHAnPABJIEHHAS AHTEHHA 

OMNIDIRECTIONAL ANTENNA 
Figure 13 
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ANTENNA ORIENTATION 
. Figure 14 



Tran smission Lines ( jihhhh nepefla^H hjih $nflep ) When the 
radio transmitter and receiver are not directly connected 
to the antenna, they must be connected via a transmission 
line. Coaxial cable is usually used as a transmission line 
(see Figure 7 ). 
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RADIO TRAFFIC 



Radio Messages Messages are by far the most common form of 
radio traffic. In Russian a message is called a pa#Horpa.MMa 
or simply pa^Ho . It may also be abbreviated to Pr , or 
even P£ (for paflHOflenema - radio dispatch), or PflO . 



Types of Messages Basically, messages may be either plain- 
text (plain language) or encrypted. 

a. Plaintext messages have the advantages of being 
faster and easier to transmit, as well as being 
readily understandable to the recipient. But due 
to the fact that they may be intercepted by the 
enemy, messages - especially important ones - are 
usually encrypted. 

b. Encrypted messages consist of groups of digits 
(number messages) or letters (phonetic messages). 
Occasionally a message may contain both number 
groups and phonetic groups. Encrypted messages 
are more cumbersome and more difficult to work 
with, but do provide a higher degree of security 
of information. 



Preparing to Transmit and Receive Messages Once contact 
has been established, one station may ask the other if he 
has any messages to pass. Or a station may simply state 
that he has a message. When a message is to be passed, the 
station which is going to send the message will usually 
ask the receiving station if he is ready to receive it. The 
receiving station will either answer in the affirmative or 
ask the transmitting station to wait a bit. If the sending 
station should happen to be not quite ready to transmit, he 
may ask the receiving station to stand by ( cjieflHTB or 
6uTh Ha npne'Me ) . 
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The following exchange might typically precede the t 
mission of a message: 



FM TEXT 



1W 

328 


111 


IIpHeM. 


(111) 


328 


la, iia. ^to HMeeTe flJifl MeHH? IIpHe'M. 


328 


111 


Rueio paflHO. Bh totobh k npneMy? 


111 


328 


J[a, k npHe"My totob. flaBafii 


328 


111 


riepefla-M qepe3 5 MHHyT.ByflBTe tia npHeMel 






KaK bh MeHji no hhjih? IIpHeM. 


(111) 


(328) 


ndHaji sac, noHflJi. Gjiexy. 
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COPYING MESSAGES 



Messages drafted prior to transmittal follow a certain 
format in order to facilitate handling. This is especially 
true of encrypted (digital/phonetic) messages. The two 
main parts of a message are the message heading (or preamble) 
and the message text. In addition, the message format may 
include a signature (or postamblc) after the text. 

Message Heading A message heading - in Russian 3arojioBOK 
- may consist of any or all of the following elements. Those 
elements which are included and those which are omitted are 
determined by the operating procedures of the transmitting 
station. It is even possible - but highly unusual - that 
the heading may be omitted from a message entirely. 

1. Message Number Each station maintains a record of 
outgoing messages, assigning successive numbers 
(from 1 up) to each new message. A new number 
series (beginning from 1) is initiated on a daily, 
weekly, monthly, or yearly basis, depending on 
volume. The message number provides for easy 
reference to a specific message. The message 
number is usually the first item in the heading, 
and is often preceded by the word HOMep . Example: 

"HcWp 121." 

2. Group Count The group count tells the recipient 
of a message exactly how many groups of digits or 
letters there are supposed to be in the text of 
that message. By checking the actual number of 
groups received against the group count, the 
recipient can immediately detect mistakes involving 
missing or extra groups. The group count of a 
message may often be identified by the word rpynn 
(genitive plural of rpynna ), which will precede 
or follow the group count number. Example: 

"rpynn 278." 

3. Date/Time Group Each message to be transmitted is 
dated and timed by the transmitting station accord- 
ing to when the message was given to it for pur- 
poses of transmission. The date and time are 
referred to as the date/time group. When given in 
full, the date/time group will consist of the day, 
month, year, and time of day. Numbers rather than 
words are used for the months; the year is usually 
designated by the last two digits only; the time 
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is always a four-digit number based on the 24- 
hour system. As an example, the 13th of October 
1975 at 2:37 P.M. would appear as " 13-oro 10-oro 
75-oro 1437 ." (Remember that Russian uses 
genitive case with dates). 

A full date/time group is probably the exception 
rather than the rule. Quite often the year is 
omitted, frequently the month as well, and some- 
times only the time remains - and even it can be 
omitted at times. 

The word BpeMH is sometimes inserted into the # 
heading as a "tag" (an identifying word like HOMep 
and rpynn above) in order to identify the follow- 
ing number as the time. Example: "BpeMH 0928." 

Precedence Obviously, some messages will contain 
more important information than others. Therefore, 
all messages are assigned a precedence, or order 
of priority. This means that messages of greater 
importance are given priority in transmission. 
Sometimes, low precedence messages are even inter- 
rupted during transmission in order to pass a high 
precedence message. 

In Soviet communications messages are assigned one 
of five precedence. In order from lowest to 
highest they are oSHKHOBeHHan _ (routine) , cporaafl 
(abbreviated CP), BHeo^epeflHan (abbreviated 
BH ), caMOJieT (abbreviated CMJI ), and B03flyx 
(abbreviated BSE ). Note that the adjectival 

precedences ( oSbiKHOBeHHan, cpo^Han, BHeoqepejiHaH) , 
besides being found in feminine modifying panwo- 
rpaMMa , can also be found with neuter endings 
modifying the word panno , which is a shortened 
form of pa^MorpaMMa . 

The precedence may be given by simply stating the 
category title ( caMOJie'T, BHeo^iepeflHaa etc.) or 
by stating the abbreviation (CP, BH etc.). If 
the abbreviation is used, it will usually be 
passed using phonetics. In other words, CP would 
be passed as "CeiieH PoMaH BH as "BjiaflHMHp 

Hhkojisih ," etc. 

The tag word cepna (precedence) is sometimes used 
in the heading. Example: " Cepua cpo^Han." The 
precedence may often be omitted from the heading. 
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5. Addressee Each message will be intended for a 

specific station(s), office(s), or person(s). In 
order to ensure that the message reaches the right 
place or person, an addressee designation is often 
inserted in the message preamble. This designation 

may take various forms. Sometimes the addressee 
is given in plain language, sometimes callsigns 
are used, and sometimes numbers are used to repre- 
sent the job (i.e., commander, chief cook, mechanic, 
etc.) for whom the message is intended. 

Since the message is going 'to' someone, the 
addressee is usually given in the dative case. 
Examples: KOMaHflupy p6tli (plain language), 
CNjamnaHTy (callsign), 008-OMy (number). 

As with other parts of the preamble, the addressee 
is often omitted. 



6. Other Items The various parts of the preamble , 
are often separated by the word pa3fleji , which 
is represented in English by a slash mark (/). The 
phrase SojibmoH pa3fle'ji , which is represented by 
a double slash mark (//) , may also be encountered; 
if used, it serves to separate major parts of the 
message, as for example the preamble from the text. 



It cannot be stressed strongly enough that the above explana- 
tion is only a guide. Any of the items mentioned may be 
deleted, according to either the particular operating pro- 
cedures of a specific net or the mood of the individual radio 
operator. Indeed, items other than those mentioned above 
may be added to the preamble. 

It should also be stressed that you should not rely too much 
on tags (the words HOMep , rpynn , etc.) to identify the 
various parts of the preamble'for you. These words can be 
and often are omitted, leaving then simply a series of 
numbers, which must be figured out by other means than tag 
words. 



Message Text Encrypted messages consist of either letter 
or number groups, or a combination of both. In numerical 
messages the groups may be of varying length. In phonetic 
(letter) messages the groups are usually of uniform length, 
usually five letters per group. 
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In phonetic messages, groups are easily differentiated. But 
number messages can sometimes be confusing, due to the fact 
that groups longer than 3 digits are broken down into 
dinomes and/or trinomes by the operator when he is trans- 
mitting the message. For example, the only sure way to, tell 
if the numbers " uiecTBCOT TpHHajwaTb ,hb ec th jiBajmaTb ojihh " 
should be written as one group (613221) or two groups 
(613 221) is by the length of the pause between the two 
trinomes. This may seem difficult to you at first, but with 
experience it will become easier. Generally, a safe rule to 
follow when unsure is to write it as one group, because 
pauses between message groups are usually quite distinct. 

In radio communications, specific length groups are normally 
passed in a standard format. For two and three digit groups, 
the speaker simply reads the group as one number: 

21 - JUannaTb o,hhh 132 - Cto TpHJUjaTB £Ba / 

55 - nHTb.nec.HT nHTb 231 - JI b ec th TpwjmaTb ojihh 

However, groups longer than three digits are passed as com- 
binations of dinomes (two digit numbers) and trinomes (three 
digit numbers) as follows: 

Four digit numbers are passed as two dinomes with 
little or no pause between the dinomes: 

4135 - CopoK OJIHH TpwjmaTb nHTb 

If this were two separate two digit groups there would 
be a distinct pause between the dinomes. 

Five digit numbers are passed as a dinome and a 
trinome with little or no pause between the dinome 
and trinome: 

51244 - riHTbAecHT ojihh hb ec th copoK qeTBipe 

A two digit group followed by a three digit group 
would be separated by a distinct pause. (NOTE: a 
five digit group is almost never passed as a trinome 
followed by a dinome.) 

Six digit numbers are passed as two trinomes with 
little or no pause between the trinomes: 

, i ii 

619427 - IDecTbcoT jieBHTHajmaTb qeTbipecTa ^BaimaTb ceMb 

If this were two separate three digit groups there 
would be a distinct pause between the trinomes. 
(XOTE: six digit groups, although rarely, may be 
encountered being passed as three dinomes. Again 
there is little or no pause between the dinomes. 
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Radio operators are well-known for using shortcuts whenever 
possible, and messages present no exception. When presented 
with a group in which two or more letters or numbers are the 
same, the operator's natural tendency is to pronounce them 
using as few syllables as possible. For example, the group 
" BBBHH " will often be pronounced as " TpM Eopwc jiBa 
Hhkoji ail ", the group " CCCCC " as " naTB CeM&i ", the 
group " WIYXX " as " Muxaiiji TaTBHHa yji&HHa jiBa XapwTOH ", 
and so on. Note that in the case of phonetics, there is 
normally no declension. For example, you would probably 
hear the group " AAAAA " pronounced as " nnTB AHHa " 
rather than the grammatically correct form " fihtb Ahh ". 

Number groups are treated in a similar manner. Numerical 
nouns are usually used in this case. For example, the 
group " 66666 " might be pronounced as " H^TB inecrepoK ", 
the group " 5555 " as " qeTbipe naTepKM and so on. If 

the message consists of groups of uniform length, you might 
also hear something like " rpynna ejxvmviis, " (literally, 
"a group of ones"). This means that in a message consisting 
entirely of, let's say, five-digit groups, this particular 
group would be " 11111 "; if the message consists of six- 
digit groups, it would look like " 111111 ", and so on. 

When confronted with such shortcuts as noted above , remember 
to write them down on your transcript as groups of letters 
or numbers. There is normally no need to write out the 
words. For example, if you hear " ithtb PoMaH " write it 
down as the phonetic group " PPPPP " rather than writing 
out the words " iihtb PoMaH " or writing down the form " 5P" 
similarly, if you hear the phrase " qeTbipe hvjih " transcribe 
it as the number group " 0000 " rather than writing out 
the words. 

Radio operators frequently make mistakes when reading off 
messages. If the operator catches his mistake at the 
moment he makes it, he will make an on-the-spot correction. 
Such corrections will normally be prefaced by the word 
» OTCTaBHTB " (meaning "hold it", "stop", "wait"). Then the 
letter, number, or group in question will be repeated in 
it's correct form. 



Message Signature A message may or may not be signed by 
the originator. If a message does contain a signature, it 
will be along the same lines as the addressee; that is, it 
may be given in plain language, by means of covernames or 
callsigns, or by means of numbers representing a job title. 
Although the signature usually follows the message text, it 
is possible that it may t be included in the preamble. 
Examples: "IIoflnHcaji HanajiBHHK cbh3h," "0t Moero 75-oro." 
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MESSAGE RECEIPTING 



After a message has been transmitted and copied, it must be 
receipted for. A receipt guarantees the transmitting station 
that his message has been copied without error. Therefore, 
before the receiving station can give a receipt, he must be 
absolutely certain that his copy is 100% in agreement with 
the original message. To ensure accuracy, the copy is 
usually either proofread or spot-checked. 



Proofreading Right after a message has been transmitted, 
the sending station may ask the recipient to "proofread". 
In radio communications this means to read back the entire 
message aloud, so that the sender can check it against the 
original for accuracy. This type of check is normally only 
used with very short messages or perhaps with very important 
messages. 



Repeats If the recipient is not certain that he has copied 
every group accurately, he will spot-check those groups he 
is unsure of by asking the sender to repeat the groups in 
question. Groups are usually identified by their numerical 
order in the message. For example, if the receiver said 
" noBTopii MHe 31-yio , 32-yio , h 46-yio ," he would be ask- 
ing that the 31st, 32nd, and 46th groups be repeated. 
(Remember that the Russian word for group is rpynna .) _If 
the recipient happened to miss a whole series of groups for 
some reason, he will ask the sender to repeat the whole 
series. For example, he may say, " IIoBTopn c 48-ofi flo 65-on" 
(Repeat from the 48th up to the 65th group). 

Normally, the sending station will transmit the entire 
message and then ask the receiving station(s) if any groups 
need to be repeated. Often, however , especially in the case 
of long messages, the sending operator will break up the 
message after every so many groups (say, 20 or 40) with a 
check of readability. The receiving station(s) may then 
ask for group repeats at that time. This type of check 
reduces the possibility of long segments of the message 
being missed. 



Receipting Once the recipient is sure his copy is complete 
and accurate, he gives a verbal receipt. This usually 
consists of a simple statement such as " flam KBHTaHijHio" 
(I give a receipt) or " IIoflTBepacflaK " (I acknowledge) .Every 
designated recepient of a message must receipt for that 
message. 



34 



MESSAGE ROUTING 



Multiple Addressee A message may be intended for only one 
station. However, if it is intended for more than one 
station, the sending station must establish contact with all 
of them. The transmitting station may call each station by 
name (that is, by callsign), but if a message is addressed 
to all the stations of a net, the sending station may say 
" Paflno fljia Beex " (The message is for everyone) or "Paflno 
KacaeTCH Bcex " (The message concerns everyone). If the 
message is intended for all stations except one or two, the 
sender may mention them by name, as for example " Paflno 
KacaeTca Bcex c HCKJiio^eHHeM 536-oro h 708-oro " (The 
message concerns everyone with the exception of (stations) 
536 and 708). 



Relaying Messages Sometimes a message may be intended for 
a station with whom the originating station does not have 
direct contact. In this case, the originating station may 
ask an intermediary station - one which has contact with 
both the stations in question - to relay the message to its 
intended recipient. The relaying station will then copy 
down the message - if he has not done so already - and 
retransmit it to the intended addressee. 



35 



SIGN DOWN 



Once all messages have been passed, stations normally sign 
clown and turn off their radio sets until their next scheduled 
contact time. Schedules determine what time radio stations 
are to switch on for contact. 



Hour and Hal f-hour Schedules Depending on the volume and 
frequency of messages to be transmitted, stations may decide 
to contact each other every hour or every half-hour. If 
there happen to be no messages to transmit at that time, 
then the contact serves as simply a communications check 
( npoBepKa cbhsh ). If hourly or half-hourly contacts 
prove to be too frequent for the volume of traffic, stations 
may use fixed schedules. 



F ixed Schedules These schedules are set up in advance on a 
daily, weekly, monthly or yearly basis, and specify the 
exact times during each day when stations are to make contact 
Fixed schedules can be altered to a certain degree, according 
to the needs of individual stations or nets. 



Fle xible Scheduling This type of scheduling could be called 

1 schedule-as-you-go' . During each transmission, just before 

signing down, stations decide among themselves on the next 
contact time. 



Standing By If an operator has more than one message to 
transmit or expects to be given another message to send 
prior to the next scheduled contact time, he may ask the 
intended recipient(s) to keep their sets on and stand by 
for the next message rather than signing down until the 
next scheduled contact time. The verb cJieflHTb (to stand 
by) is normally used during this procedure. 
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CHANGING FREQUENCY 



Radio stations are assigned an operating frequency ( padd^aH 
*iacTOTa ) and one or more alternate frequencies ( 3anaciiaa 
^acTOTa ). If communications arc poor on the operating 

frequency and tuning does not help, stations will by mutual 

agreement and with the permission of the control station 

change to the alternate frequency. 

Radio waves are measured in two ways. When expressed as 
a frequency, radio waves are measured in "hertz". When 
expressed as a wavelength, radio waves are measured in 
"meters" . 

Radio Frequency ( paflno^acTOTa ). The frequency of a 
radio wave is the number of complete oscillations (cycles) 
that occur in one second. Frequencies are expressed in 
"hertz" ( repij )> in honor of Heinrich Hertz the German 
physicist. One hertz is equal to one complete oscillation 
(cycle) per second. (See Figure 15 ) Since radio frequen- 
cies are quite high the terms kilohertz ( KHjiorepn; ) (1000 
hertz), megahertz ( Merarepu; ) (1,000,000 hertz), and 
gigahertz ( mrarepu; ) (1,000,000,000 hertz) are commonly 
used. 



1 

Cycle 



2 

Cycle 
1 Second 



3 

Cycle 



3 Hertz 



Figure 15 
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Wave Length ( fljiima bojihh ) The length of a radio wave 
is the distance traveled by the wave in the period of time 
required to complete one oscillation (cycle). Each complete 
cycle of the wave is one wavelength and is expressed in 
meters. This wave length may be measured from the start of 
one wave to the start of the next wave, or from the crest 
of one wave to the crest of the next wave. In either case 
the distance is the same. (See Figure 16 ) 




WAVELENGTH OF A RADIO WAVE 
Figure 16 

The following relationship exists between frequency and 
wave length. The longer the time of one cycle the longer 
the wave length and the lower the frequency. The shorter 
the time of one cycle, the shorter the wavelength and the 
higher the frequency. Figure 17 compares the wavelength 
of a 2 MHz wave with that of a 10 MHz wave. 
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COMPARISON OF TWO WAVES OF DIFFERENT FREQUENCY 

Figure 17 
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CHANGING FREQUENCY 



Radio stations are assigned an operating frequency ( paSo'^aH 
qacTOTa ) and one or more alternate frequencies ( 3anacHaH 
^acTOTa ). If communications arc poor on the operating 

frequency and tuning does not help, stations will by mutual 

agreement and with the permission of the control station 

change to the alternate frequency. 

Radio waves are measured in two ways. When expressed as 
a frequency, radio waves are measured in "hertz". When 
expressed as a wavelength, radio waves are measured in 
"meters". 

Radio Frequency ( paflHoqacTOTa ). The frequency of a 
radio wave is the number of complete oscillations (cycles) 
that occur in one second. Frequencies are expressed in 
"hertz" ( repn; ), in honor of Heinrich Hertz the German 
physicist. One hertz is equal to one complete oscillation 
(cycle) per second. (See Figure 15 ) Since radio frequen- 
cies are quite high the terms kilohertz ( KHjiorepu; ) (1000 
hertz), megahertz ( Merarepu; ) (1,000,000 hertz), and 
gigahertz ( mrarepu; ) (1,000,000,000 hertz) are commonly 
used. 
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Figure 15 
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Wave Length ( fljiiiHa bojihh ) The length of a radio wave 
is the distance traveled by the wave in the period of time 
required to complete one oscillation (cycle). Each complete 
cycle of the wave is one wavelength and is expressed in 
meters. This wave length may be measured from the start of 
one wave to the start of the next wave, or from the crest 
of one wave to the crest of the next wave. In either case 
the distance is the same. (See Figure 16 ) 




WAVELENGTH OF A RADIO WAVE 
Figure 16 

The following relationship exists between frequency and 
wave length. The longer the time of one cycle the longer 
the wave length and the lower the frequency. The shorter 
the time of one cycle, the shorter the wavelength and the 
higher the frequency. Figure 17 compares the wavelength 
of a 2 MHz wave with that of a 10 MHz wave. 
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COMPARISON OF TWO WAVES OF DIFFERENT FREQUENCY 

Figure 17 
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Radio Frequency Spectrum . Radio equipment is designed to 
operate in different parts of the radio frequency spectrum. 
Most tactical radio sets operate within the 1.5 MHz to 400 
MHz portion of the frequency spectrum. Radio frequencies 
are divided into groups or bands of frequencies for con- 
venience of study and reference. Appendix A shows the 
entire frequency spectrum in both Russian and English. 

Frequency Bands ( flHana30H paflnoqacTo'i ) The radio 
frequency spectrum is divided into a number of segments 
called frequency bands. Each band is reserved for a 
specific use or uses. For example, in the U.S. the band of 
frequencies from 535 kHz through 1605 kHz is known as the 
standard AM broadcast band and the band 88-108 MHz is known 
as the FM broadcast band. 

Channels ( (paflHo) KaHaji ) Frequency bands can be further 
divided into channels. For example, the standard AM broad- 
cast band 535-1650 kHz is divided into 106 channels, each 
of which is 10 kHz wide. Each channel is designated by its 
center frequency. The channel designated 540 kHz extends 
from 535-545 kHz. FM broadcasting stations are authorized 
for operation on 100 allocated channels, each 200 kHz wide. 
These channels are numbered consecutively from channel No. 
201 on 88.1 MHz to No. 300 on 107.9 MHz. On some radio 
equipment, the channels are preset to designated frequencies 
(as on a TV set), and are referred to by number, e.g. Channel 
1, Channel 2, Channel 3, etc. Figure 18 shows the channels 
assigned to an Air Force radio set and their numbering. 



The radio frequency can also be set manually without using the preset frequencies. There 
are four manual frequency-selector knobs which the pilot uses U) manually select a radio 
frequency. 




MANUAL FREQUENCY- 
SELECTOR KNOBS 



If a pilot does not have a preset frequency of 121.3, he can manually select it by turning the 
manual frequency-selector knobs, so that he can read 121.3 on the small windows on top of the 
selector knobs. 
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COMMAND RADIO 
CONTROL PANEL 
OF T-38 



1. MANUAL FREQUENCY-SELECTOR 
BUTTONS 

2. MODE SWITCH 

3. TONE BUTTON 

4. VOLUME CONTROL 

5. CHANNEL SELECTOR 

6. CHANNEL FREQUENCY CARD 

7. FUNCTION SWITCH 



RADIO ON CHANNEL 6 
FREQUENCY 126.1 »c 




1 


121 . 5 


6 


126. 1 


1 1 


126. 3 


16 


243 


2 


126. 7 


7 


127. 4 


12 


111.2 


17 


237. 5 


3 


135.9 


8 


122.5 


13 


257. 8 


18 


255. 7 


4 


255. 4 


9 


121. 8 


14 


122. 7 


19 


125. 3 


5 


121. 3 


10 


121.9 


15 


289. 4 


20 


122. 8 



Figure 18 
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Wave Bands (flHana30H paflHOBOJiH ) Frequency bands may also 
be referred to by wavelength. This is especially common in 
the Amateur Radio Bands and the International Broadcasting 
Bands. The following chart shows how these bands are 
allocated for international broadcasting. 



WAVELENGTH FREQUENCY 

Meter Band MHz Band kHz Band 

49 6 5950 - 6200 

41 7 7100 - 7300 

31 9 9500 - 9775 

25 11 11700 - 11975 

19 15 15100 - 15450 

16 17 17700 - 17900 

13 21 21450 - 21750 



Shortwave Radio ( KopoTKOBOJiHOBaa paflH0cBH3b ) In the 
early days of radio, the radio frequency spectrum was 
simply divided into four categories: Long Wave, Medium Wave, 
Short Wave, and Ultrashort Wave. With increased crowding of 
the airwaves and newer, more sophisticated equipment, it 
became necessary and possible to use frequencies below Long 
Wave and above Ultrashort Wave. The original four categories 
were replaced by a more scientific system which is shown in 
Appendix A. The original four categories are roughly compar- 
able to four of the new categories, but are not directly 
interchangable. 

Long Waves ( fljraHHHe bojihh ) - Low Frequency (LF) 

Medium Waves ( cpeflHHHe bojihh) - Medium Frequency (MF) 

Short Waves ( KopoTKHe bo'jihh - KB) - High Frequency (HF) 

Ultrashort Waves (yjiBTpaKopoTKne bojihh - JKB ) - Very High 

Frequency (VHF) 



* 
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WIRE COMMUNICATIONS 



Wire Comm unications .( npoBOflHaa cbhsb ) Most radio stations 
use a field telephone system to supplement or back up radio 
communications. The simplest such system would consist ol 
two field telephones connected by temporary telephone lines. 
These lines may be suspended from supports, buried, or laid 
on the surface of the ground. Wire communications are 
commonly referred to as "landline" ( npOBOa ). These 
landline circuits provide a separate mode of communications 
when radio equipment is tied up, malfunctioning or under- 
going repairs. The usual range of a field phone without 
any amplifier is 2 - 20 miles. Although communications 
deteriorate after about 5 miles (see Figures 19 & 20 ). 




TEJIE$0HHbIM AITIIAPAT 
TELEPHONE SET 

Figure 19 




TAPHHTyPA 
TELEPHONE SET (HANDSET-HEADSET) 



Figure 20 
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Subscriber ( aQoHeHT ) Anyone having telephone equipment 
installed at his location is referred to as a subscriber. 
In general, anyone who subscribes to (is a user of) a 
communications system is called a subscriber. 

Switchboard ( KOMMyraTop ) When it is necessary for a 
station to maintain field telephone contact with more than 
one subscriber, a switchboard is installed at a convenient 
central location to handle the additional circuits required 
for each separate subscriber. (See Figures 21-25 ). 




KOMMyTATOP 

SWITCHBOARD 
Figure 21 




2 SWITCHBOARDS STACKED 
Figure 22 
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FRONT 
COVER 




MANUAL TELEPHONE SWITCHBOARD 
Figure 23 
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KOMMYTATOP 
SWITCHBOARD 

Figure 24 
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MANUAL TELEPHONE CENTRAL OFFICE 
Figure 25 
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STATION OPERATION 



Station Personnel Larger radio stations are manned by 
stations crews ( 3Knna.3K paflHocTatiipiH ) and managed by a 
station chief (Ha^ajibHHK paflnocTaHUHH ) or crew chief 
( Ha^auibHHK 3KHna5Ka ). The next ranking person at the 
station is the senior radiotelephone operator ( CTapniHH 

paflHOTeJie$OHHCT ). When a radio station operates long 
hours or around the clock, station personnel are usually 
divided into shifts or tricks ( CMeHa ). For example, a 
24-hour operation might be split into three 8-hour shifts. 
Each shift is run by a shift chief ( HauaJibHHK CMeHH ). 

Communication Centers ( y3eji cbh'sh ) a communication 
center is a facility responsible for the reception, trans- 
mission and delivery of messages. It may include radio 
stations, radio relay stations, telegraph stations, tele- 
phone stations, switchboards and other communications 
facilities^ Communications centers may be fixed 
(_ c t au,n o Hap hhh y3eji CBH3H ) or mobile ( noflBHKHo'fi 
y3eji CBH3H ). (See Figure 26 - 31 ). 




TYPE EMPLOYMENT OF RADIO-WIRE INTEGRATION SYSTEM 



Figure 26 
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COMMUNICATIONS VAN (INTERIOR) 
Figure 29 
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AimAPATHM MAU1HHA CBA3M 
COMMUNICATIONS VAN 

Figure 30 




AIinAPATHAS MAUIMHA CBS3H 
COMMUNICATIONS VAN 
Figure 31 
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Training ( ooyqeHne ) Military communications 

units go on frequent training missions in the field to 
ensure that they can set up C pa.3B8pmBa.Tb / pa3 Bepay t 5 ) 
operate their radio stations and tear down ( cb 8pTHBa.Tb/ 
CBepHyTb ) for relocation under a wide variety of condi- 
tions. 
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AIR FORCE COMMUNICATIONS 



At the beginning of the development of aviation, contact 
between the aircraft and the ground was on short wave 
( KopoTKHe Bojihh (KB) ), or high frequency (HF). However, 
HF had several characteristics which made it a less than 
perfect means of communications for aircraft. For example, 
it depended on the condition and height of the ionospheric 
layer of the atmosphere for reflection of signals back to 
earth. This was complicated by the fact that this layer 
changes depending upon the time of day, solar activity and 
a number of other factors. 

In organizing communications between the ground stations 
and aircraft, and between ground stations, all of these 
factors had to be taken into consideration in selecting 
the frequencies to be used at various times of the day. 
During contact between aircraft and ground station, the 
length of the radio link is constantly changing. Besides 
that, the users of this frequency range were constantly 
experiencing interference introduced by other radio stations, 
often distant from the point of reception, and by atmos- 
pheric interference. However, with the introduction of the 
gas turbine engine, aircraft were able to fly at higher 
altitudes. With this increase in altitude, it was possible 
to ; change to the very high frequency (VHF) ( yji&TpaKopoTKHe 
Bojihh ( v KB) ) range for control of aircraft movements. 

Radio contact on VHF solved many of the problems encountered 
on HF: (1) VHF does not depend on the condition and height 
of the ionospheric layer of the atmosphere; (2) it is 
possible to use VHF day and night, winter and summer with- 
out changing frequency; (3) with VHF, there is almost no 
atmospheric interference; (4) VHF allows for receiving a 
high degree of directional reception and transmission; 

(5) VHF allows a radio station to use the power of the 
transmitter to decrease the interference for reception; and 

(6) VHF permits a simple and more compact antenna structure 
and other apparatus - especially important when installing 
it on an aircraft. 

The electromagnetic energy of the VHF range is straight 
line or line-of-sight , and the distance of communications 
on VHF is practically dependent on line of sight between 
the sender and the receiver since there is little refraction, 
or curvature, of the signal over the earth's surf ace. Commun- 
ications between an aircraft and the ground will depend on 
the height of the ground station's antenna and the height 
of the aircraft. (See Figures 32 & 33 )• 
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Piston aircraft fly at relatively low altitudes and, there- 
fore, the distance of the radio link on VHF between them 
and the ground station is considerably reduced, and often 
communications can not be maintained for the entire flight 
to another airfield. For this reason, piston aircraft 
still use HF in addition to VHF. HF is also used by gas 
turbine aircraft when the distance between neighboring 
flight control points along the flight route can not be 
covered by VHF (for example, transoceanic flight). 

The transition to high altitude gas turbine, and later 
jet, engine aircraft allowed basic flight directions to be 
carried out on VHF which sharply increased the quantity and 
clarity of communications. As a result of this, fighter/ 
interceptor aircraft, which have a limited flight range, 
usually use VHF. On the other hand, tactical/light bombers, 
medium and heavy bombers and transports usually use both 
HF and VHF. 




Anything between the aircraft and radio station will prevent UHF radio communication. Even 
a building between a parked aircraft and the control tower can prevent radio communication. 



Figure 33 
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NAVAL COMMUNICATIONS 



Fleet Broadcasts There are three ways in which radio 
traffic is sent to the fleet: 

Broadcast 
Intercept 
Receipt 

Broadcast and intercept are "do not answer" methods, while 
the receipt, as its name implies, requires a receipt from 
the addressee. 

Almost all fleet traffic is handled by the broadcast method. 

By the intercept method, a shore station transmits messages 
to another shore station which repeats them back. Ships 
intercept and copy all traffic. 

Visual Communications ( BH3yaJibH0 ) Visual communications 
are generally the preferred means for communicating at short 
ranges, weather conditions permitting. Visual signaling 
systems include semaphore, flaghoist, and flashing light. 

Semaphore ( ceMa$6p ) Semaphore is a communications 
medium by which a man signals with two hand flags. 

Flaghoist ( $jiajKHHH cur Haul ) In parallel with the semaphore 
system, the fleet uses signal flags. For flag signaling the 
following are used: A Naval three flag code ( Tpex$JiaacHHH 

CBOfl BoeHHO-MopcKKX CHTHaJioB )> a signal code book 
( rajn&noMHaa CHrHaji&Haa KHHra ) and other code signals. 
The signal code book ( IflCK ) was designed for communications 
between Naval ships and boats, for communications between 
boats, and for communications with the observation and 
communication posts ( HHC-Ha6jiiofleHHe H CBH3H ) ashore. For 
communications with foreign ships and vessels of the Soviet 
merchant fleet the international signal code ( MexflyHapoflHHH 

cboji; cnrHajioB ) is used. 

These codes remarkably simplify and facilitate visual flag 
communications. For example, in order to send the / phrase 
"You are standing into danger" ( Kypc Beflei K onacHOCTH ) 
using the signal code book it is necessary to raise only the 
flag MB" ( BeflH ). The flag signal ( $JiaacHbiH curHaJi) 
can consist of one or several flag combinations. Signal 
combinations can be one flag, two flag, or three flag. 
(oflHO$JiaacHHH, flByx$Jia>KHHM, Tpex$JiaacHHH ) 
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Figure 34 
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When a flaghoist is run only about 2/3 of the way, the , 
hoist is said to be "dipped" or Tf at the dip Tf ( flo nojiOBHHH ). 
This equates to Tf I will order execution of this signal". 
When the flaghoist is run all the way up, the hoist is said 
to be close up ( #o MecTa ) . This equates to "Stand by to 
execute". When a hoist is lowered all the way , t it is said 
to be "hauled down" or "executed" ( flojiofi, hciiojihhji ). The 
moment of hauling down is the moment of execution of the 
signal. (See Figure 34 ) 

The table of the Naval Signal Code contains 32 letters , 
17 special and 10 numeral flags. For passing any command, 
order, report, or information there is a corresponding text 
in the signal code book, and next to it the flag combinations. 
One has only to take the flag combinations and raise them 
on the halyard. The receiving ship has only to look up the 
flag combinations in its code book. 

In good visibility the range of flag communications is 4-5 
miles. 



Flashing Light ( cBeT , cBeTOBofi, npoxeKTop ) Flashing 
light is a visual telegraphic system that utilizes visible 
or infared light beams. 



Sound Communications ( BByKOBaa cBasb, 3ByKonoflBOflHaa cbhsb ) 
Sound communications sy terns include whistles, sirens, bells 
and acoustics. The first three are used by ships for trans- 
mitting emergency warning signals, and navigational signals. 

Provision is made in many sonar equipments to permit their 
use for communications ( SByKonoflBOflHaa CBH3B ). 
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TACTICAL RADIOTELEPHONE COMMUNICATIONS 



Tactical radiotelephone communications in all branches of 
the Armed Forces, are characterized by short commands, 
signals and concise reports. Examples of tactical radio- 
telephone communications are the communications conducted 
between aircraft and between aircraft and ground controllers,- 
communications between combat vehicles such as tanks, commun- 
ications between ships, communications between various units 
during the conduct of combat operations or simulated combat 
operations in training. Tactical radiotelephone communica- 
tions usually consist of stock phrases or formated plaintext 
or encrypted exchanges. Many times instead of a radiotele- 
phone operator the unit commander, vehicle or tank commander, 
or aircraft commander will operate the radioset when giving 
commands or receiving reports. 

Since each branch's signal operating procedures and tactical 
use of radiotelephone are somewhat different and the tactical 
situations differ considerably among the branches and arms, 
the following simulated communications exercises will be 
specific in content. 




TACTICAL AIR FORCE COMMUNICATIONS 
Figure 35 
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REMOTE CONTROL OPERATION 
Figure 36 
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I-* 





NAVAL COMMUNICATIONS AND ELECTRONIC TRANSMISSION ( SONAR/RADAR ) 

Figure 38 




CONTROLLER GIVING A COUNT 



AIR FORCE COMMUNICATIONS 
Figure 39 
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APPENDIX A 
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Kjiaccn^HKaijHJi pa#H0^;acTQT H paflnosojiH 
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j 

,HHana3 0H paflHosojiH 
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npHMemmia: l. ^HanasoHbi pa^HO^acTOT BKJiio^aioT HaH6ojiBmyio ^acTOTy h HCKJiioqaioT HaHMe HLmyio • 

2* ^HanasoHbi pa^HOBo'jiH BKJiio-qaioT HaHMe HBniyio flJinny bojihh h HCKJiio^aioT HanSo'jiBinyio, 
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CLASSIFICATION OF RADIO FREQUENCIES j 



Radio Frequency Spectrum 




Band Designator 


Ljo.HH 

Limits 




Band Number 


Complete Designator 


Abrv. 


E 


1 


- - - 


- - 


3 -30 Hz 




2 


Extremely Low Frequency 


ELF 


30-300 Hz 




3 


Voice Frequency 


VF 


0.3 -3 kHz 




4 


Very Low Frequency 


VLF 


3 -30 kHz 




5 


Low Frequency 


LF 


30-300 kHz 




6 


Medium Frequency 


MF 


0.3-3 MHz 




7 


High Frequency 


HF 


3 -30 MHz 




8 


Very High Frequency 


VHF 


30-300 MHz 




9 


Ultra High Frequency 


UHF 


0.3-3 GHz 




10 


Super High Frequency 


SHF 


3-30 GHz 




11 


Extremely High Frequency 


EHF 


30-300 GHz 




12 






0.3-3 THz 





ru, - repu; # Hz 

Kru; - KHjiore'pu; • kHz 

Mrn, - Merarepn; MHz 

Tvu, - rnrarepu; GHz 

Tru; - Teparepu; THz 

Mm - MeraMeTp Mm 

h - MeTp ( m 

cm - caHTHMeTp cm 

MM - MHJIJIHMeTp mm 



hertz 

kiloh( 

Megah( 

Gigah< 

Terahc 

Megamt 

meter 

centin 

millin 
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AT I ON OF RADIO FREQUENCIES AND RADIO WAVES 



Radio Wave Spectrum 



Abrv. 



Band 
Limits 



Band Designator 



Band Number 



Metric Designator 



Band 
Limits 



ELF 
VF 
VLF 
LF 
MF 
HF 
VHF 
UHF 
SHF 
EHF 



3 -30 Hz 
30-300 Hz 

0.3-3 kHz 
3 -30 kHz 
30-300 kHz 

0.3 -3 MHz 
3 -30 MHz 
30-300 MHz 

0.3-3 GHz 
3-30 GHz 
30-300 GHz 

0.3-3 THz 



1 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 



Decamegametric Waves 
Megametric Waves 
Hectokilometric Waves 
Myriametric Waves 
Kilometric Waves 
Hectometric Waves 
Decametric Waves 
Metric Waves 
Decimetric Waves 
Centimetric Waves 
Millimetric Waves 
Decimillimetric Waves 



100 -10 Mm 

10 -1 Mm 

1000-lOOKm 

100 -10 Km 

10 -1 Km 

1 -O.lKm 

100 -10 m 



10 
1 

10 
10 

1 



-1 m 
■0.1m 
-1 cm 
• 1 mm 
-0 . 1mm 



repn; 

KHjiorepi* 
Merarepu; 
rurarepu; 
Teparepu; 
MeraMeTp 
MeTp 

CaHTHMeTp 
MHJIJIHMeTp 



Hz - hertz 
kHz - kilohertz 
MHz - Megahertz 
GHz - Gigahertz 
THz - Terahertz 
Mm - Megameter 
m - meter 
cm - centimeter 
mm - millimeter 
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Range 


(Note) 


Pow er 


Ante nna 


Band 


Day 


Night 


Required 


Length 


VLF 


Long 


Long 


Extremely High 


Very Long 


LF 


Long 


Long 


Very High 


Long 


MF 


Medium 


Long 


High to Medium 


Long 


HF 

(3-10 MHz) 


Short 


Medium to 
Long 


Medium 


Medium 


HF 

(10-30 MHz) 


Long 


Short 


Low 


Short 


VHF 


Short 


Short 


Low 


Very Short 


UHF 


Line-of-Sight 


Short 


Low 


Very Short 


SHF 


Line-of-Sight 




Low 


Very Short 


EHF 


Line-of-Sight 




Low 


Very Short 


UHF & SHF 
Troposcatter 


Short 


Short 


Hieh 


Very Short 


NOTE: Long Range 


Over 1, 


500 miles 





Medium Range 200 to 1, 500 miles 

Short Range Under 200 miles 

Line-of-Sight Under 50 miles 
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RUSSIAN ALPHABET IN BLOCK LETTERS 



In the following examples of block printed Cyrillic 
characters, the breaks between strokes are shown for 
instructional purposes only. In actuality, these breaks 
are not seen. 

Example: will be ^f\^ 

a B b r n £ )« 

3 H l/IK JIMH 

Oil PCTY <PX 
M M IN ill 'Id bl b 

3 1-0 fl 
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DTI 

RU 


Translit. 
TECH NOM 


Phonetic 
Alphabet 


nTi T 


Translit . 
TECH NOM 


D K *-\ Tltf* 4- /* 
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3 


? 
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0 
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ID 


& 
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(IOjih) 


n 


P 


P 
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fl 


it 


Ya 
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Note: In cases where the nominal transliteration of a 

letter requires more than one English letter, ONLY 
the FIRST LETTER is CAPITALIZED . 

Chart 1 
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Soviet Navy Phonetic Equivalents for Signal Flags 

ycjiOBHBie Ha3BaHMH <t>jiaroB BoeHHO-MopcKoro CBOfla CMrHanoB 



RU 



Phonetic 



RU 



Phonetic 



RU 



Phonetic 



A 
E 
B 

r 
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E 

3K 
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M 
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K 



A3 
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KaKO 



Jl 
M 
H 
0 

n 
p 
c 

T 

y 
x 
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n 

ffl 

m 
% 

H 
b 
3 

K) 



Ueno^Ka 
^epBb 
Ilia 

(iIIanKa) 

Tb epflHM 
/ 3HaK 

Epbl 

/ 3HaK 

3xo ' 
(3 OCopoTHoe) 

K)pa 
(K)Jia) 

/ 

Hkob 

(flCHo) 



Additional 


Naval Flags 


1-hm ZIonojiHMTejibHbiM 


/ 

Bo3flymHMM 


2-om HonojiHirrejibHHM 


Hopfl 


3- MM /IOIIOJIHMT eJlbHHM 


3lOMfl 


4-blM /[oriOJIHMT eJIbHBIM 


Oct 


HOMC 


BecT 


Fa 3 


/ 

BonpoCMT ejIbHblM 




OTB eTHblM 


TejierpatpHbiM 


McnOJIHMT ejIbHblM 


IIljiiono^HbiM 





Chart 2 
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APPENDIX E 



74 



LETTER SUBSTITUTION LIST 



The purpose of this list is to aide students in find- 
ing words in the dictionary. Due to varying stresses and 
pronunciation, it is possible to confuse one letter for 
another. If a word can not be found in the dictionary un- 
der one spelling, try substituting letters using the follow- 
ing list as a guide. 

Substitutions are given in the order of most frequent 
errors. 



msam 


(Possible 


9 11 Vict 1 til + mne 




iPossible Substitutions 


A 




0 




p 


/I, 


B 




6 


n 






c 


3, 


», 


Uj "J 


B 




p, " 




T 


A 






r 


x, 


H, B 




y 


K>, 


B, 


0 


A 


T 






<*> 


B 






• • 

E,E 


H, 


3, 0, 


Q ft 
1 1 a r i 


X 


K, 


r 




M 


3, 


UJ, c 




U 


H, 


c 




3 


c, 


W, U 




H 


U 






H 


bl, 


E 




III 


m, 




H, C 


VI 


H 








UJ, 


H 




H 


r, 


X 




* 


DOES 


NOT APPLY 


n 


p. 


B 




bl 


M, 


w, 


0 


M 


H 






* 


DOES 


NOT APPLY 


H 


M 






3 


E 






0 


A, 


• • 

y, e 




K) 


y. 


bl 




n 


5, 








A, 


w, 


E 
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VOCABULARY 



aSoHeHT 

£l3HMyTH Ha KoppecnoH#eHTOB 
aKKyMyjiHTop 
aHTeHHoe ycTpoScTBO 
annapaTHaH MamHHa cba3m 
annapaTHHM xypHaji 

paflHOCTaHI^HH 
6JIOK nHTSlHHH 

CojifcfflOM pa3^eji 
SopTOBan paflHocTaHii;HH 

BH3yajibH0 

rapHHTypa 

rjiaBHan paflH0CTaHi(KH 
flnana30H paflHOBOjiH 
AHana30H paflno^acTOT 

flJIHHa BOJIH 
KBHTaHUHfl 

kjiio^h k neperoBopnoH 
TaSjraue 

KOMMyTaTOp 

KOpOTKOBOJIHOBafl paflHOCBH3b 

jihhhh nepefla^K hjih $Hflep 
Harpy3Ka 

HanpaBjieHHan aHTeHHa 



•subscriber 

•azimuths to the correspondents 
■storage battery 
•antenna system 
-communications van 
-radio station log 

-power supply 

-double slash (//) 

-on board radio station 

-visual 

-headsets 

-control station 

-wave bands 

-frequency band 

-wave length 

-receipt 

-keys to the procedural table 

-switchboard 
-shortwave radio 
-transmission lines 
-radio traffic, work load 
-directional antenna 
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Ha^aJIbHHK paflHOCTaHIJHH 


-station chief 


HaqaJIbHHK CMeHH 


-shift chief 


Ha^ajibHHK 3KHnaaca 


-crew chief 


HeHanpaBjieHHaH aHTemia 


-omnidirectional antenna 


o6y^eHHe 


-training 


onepaTHBHHH 


-operative 


nepeflaTTOK 


-transmitter 


nepeMeHHhift tok 


-alternating current (AC) 


/ 

n03HBH03 


-callsigns 


/ 

nojiHpH3au;HH 


-polarization 


nOCTOHHHHfi TOK 


-direct current (DC) 


npn§M 


-over, reception 


npHe'MHHK 


-receiver 


npHeMonepeflaTTOK 


-transceiver 


npoBepKa CBH3H 


-communications check 


npoBOfl 


-"landline" 


npoBOflHaa cbh3b 


-wire communications 


najinoanna'DaT voa 


—radio eauioment 


/ 

paflHorpaMMa 


-radio message 


paflKOflaHHbie 


-signal operating instructions 




(SOI) 


p aflH o Hanp aB ji e hh e 


—radio link 


paflHoo6MeH 


-radio traffic 


paflHonapojiH 


-radio authenticators 


paflH0CBH3b 


-radio communications 


i 

paflHoceTb 


-radio net 
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paflHocTaimHfl 
pa3Be ; pTHBaTb/pa3BepHyTB 

pasfleji 

CBe'pTHBaTB/ CBepHJTTB 

ceMa$op 

cepHH 

cjiyaceSHHH 

yKa3a,HHe o nopaflKe pa6oTH 

paflHOCTaHI?HH 

/ ' 

y3eJI CBH3H 

$jia,KHbiH cur-Han 

D;HpKyJIflpHHH BH3 0B 



-radio station 
-set up 

-slash mark (/) 
-to tear down 
-semaphore 
-precedence 
-service 

-instructions on radio station 
operating procedures 

-communications center 

-f laghoist 

-collective callsign 
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